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(54) PREPARATION OF INK JET INK HAVING IMPROVED PROPERTY 

(57)Abstract: 

PURPOSE: To prepare an aqueous pigmented ink jet ink having improved properties. 

CONSTITUTION: This preparation method is constituted of the following steps wherein (a) a 2— roll rubber 
milling apparatus is charged with a pigment and a polymeric dispersant, (b) a dispersion of the polymeric 
dispersant and the pigment is obtained through milling and (c) this dispersion is dispersed in an aqueous carrier 
medium. 
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1. Tbis document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (a) Load 2-roll milling equipment with a pigment and a polymer dispersant; 

(bl Grind, obtain the dispersing element of a pigment and a polymer dispersant, and they are; and (c). The 
preparation approach of the water ink for the ink jets containing a pigment which consists of a process which 
distributes this pigment dispersing element in an aquosity carrier medium of having the improved property. 
[Claim 2] The approach according to claim 1 a solvent or a plasticizer exists at a process (a). 
[Claim 3] The approach according to claim 1 chosen from the group which a polymer dispersant becomes from a 
homopolymer, a copolymer, a block interpolymer, branched polymer, and a graft polymer. 

[Claim 4] The approach according to claim 1 an aquosity carrier medium is the mixture of water or water, and at 
least one sort of water-soluble organic solvents. 

[Claim 5] Water ink for the ink jets containing a pigment made by the approach of claim 1. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the preparation approach of the water ink for ink jets which 
uses the milling equipment for 2-roll rubber for a detail further about the preparation approach of the water ink 
for ink jets. 
[0002] 

[Background of the Invention] While an ink jet print is the non impact which makes the globule of the ink made to 
adhere on paper or a base like a bright film according to a digital signal, it is law. The drop-need mold (drop-on- 
demand) printer of an ink jet printer especially heat, or bubble jet is widely applied as office or an output for 
personal computers for home use. 

[0003] In order that a heat ink jet printer may inject the globule of ink towards a print medium, two or more 
nozzles which have contained the resistance element are used for each. A nozzle orifice is about 40-60 
micrometers in diameter typically. As for the ink for ink jets, because of suitable actuation of a printer, it is 
important to plug up these small openings or not to carry out blinding. In the ink for the ink jets containing a 
pigment (pigmented), especially a pigment particle needs to be sufficiently small size, as the injection orifice in a 
nozzle is not blocked. Moreover, since a small pigment particle cannot sediment easily during preservation, it is 
convenient. 

[0004] A pigment particle is conglomerate-izing or a state of aggregation at first. Therefore, in order to prevent 
condensation and sedimentation, it is required to distribute and stabilize a pigment. This pigment dispersibility 
affects what has the description of an ink jet print [ like / injection nature, a print property, optical density, etc. ] 
again. 

[0005] The ink for ink jets is made using the variational method with which versatility differs. U.S. Pat. No. 
5,026,427 shows the activity of a liquid jet interaction room on the occasion of preparation of the ink for the ink 
jets containing a pigment. U.S. Pat. No. 5,085,698 shows the activity of a media mill, a ball mill, a grinding 
machine, or a liquid interaction room to preparation of the water ink containing a pigment for ink jet printers. U.S. 
Pat. No. 4,597,794 shows preparation of the ink jet ink containing a pigment by a ball mill, the roll mill, the high- 
speed line mill, the homomixer, a Sand grinder, etc. 

[0006] T. It is stated to the 386th page of "Paint Flow and Pigment Dispersion" written by Mr. [ C.Patton ], John 
Wiley &Sons, and 1979 annual publications that a pigment can be distributed using various approaches. A ball and 
a pebble mill, a high-speed disk impeller, a high-speed collision mill, 3-roll mill, a high-speed stone and a colloid 
mill, a sand mill, a batch grinding machine, etc. are contained in these. 

[0007] the "roll mill" used in ink industry — the vocabulary says 3-roll mill equipment. For example, in the 388th 
page of Patton Mr. work, a :3-roll mill belongs to the representation target of a roll mill used in coating and the 
ink industry in order to mash a pigment in a vehicle (it distributes). Although 4-roll mill and 5— roll mill are also 
manufactured, except for ink preparation, amplification of this 3-roll mill principle is not supported in the paint 
industry. 

[0008] Moreover, it is with 3-fold roll mill and a single roll mill to be most ordinarily used in the case of grinding 
of roller mill (called roll mill again) paint, if the 529th page of Nylan, "Modern Surface Coatings" of Sunderland 
both work, John Wiley& Sons, and 1979 annual publications is referred to, although the mill with the roller to five 
is also used. 

[0009] On the other hand, in order to mix kneading of rubber, combination into [ various ] a component (an 
example, antioxidant), or different rubber of a type, it is widely used in rubber industry (therefore, called "2-roll 
rubber mill"), and 2-roll mill is ******. Such a mill consists of a cylindrical roll of the stainless steel of the 
parallel arranged and ****(ed) by one pair of horizontals, and this rotates it towards the inside to **. The 
distance during the roll known as a "gap" is adjustable, and changes in [ the temperature and rotational speed of 
each roll ] independent similarly. 

[0010] As a result of repeating an experiment and research, the ink for the ink jets containing a pigment which 
these people prepared from the dispersing element made using 2-roll mill found out having many properties 



improved compared with other distributed techniques used until now in order to prepare the ink for ink jets 

including 3— roll mill or a "roll mill." 

[0011] 

[Summary of the Invention] This invention is : (a). 2-roll mill equipment is loaded with a pigment and a polymer 
dispersant.; 

(b) Grind, obtain the dispersing element of a polymer dispersant and a pigment, and they are; and (c). The 
approach for preparing the water ink for the ink jets containing a pigment which consists of distributing this 
pigment dispersing element in an aquosity carrier medium and which has the improved property is offered. In 
another mode, this invention includes the water ink for the ink jets containing a pigment made by said approach. 
[0012] 

[Detailed Description of the Invention] The water ink for the ink jets containing a pigment consists of an 
aquosity carrier medium and a pigment dispersing element. The vocabulary a "pigment dispersing element" 
dispersing element [ which was used here ] Becoming means the pigment and the polymer dispersant. "Pigment" 
The becoming word means the insoluble coloring matter which is a particle-like gestalt. 

[0013] It turned out that the ink made by the approach of this invention has the stress life (stress life) improved 
remarkably. This is one rule of thumb of the capacity for ink to maintain the degree of ****** even with after 
[ fixed ] many injection, and the **** volume. The ink in which a stress life is inferior shows reduction of the 
degree of ******, or the volume with time amount, and produces loss of the optical density of ink. It turns out 
that the approach of this invention enables preparation of ink with an again more wide range pigment pair 
polymer ratio and the so-called "P/B ratio", and the versatility on the formula of the ink for ink jets and 
manufacture becomes larger. 

[0014] [Pigment] Organic [ various ] and an inorganic pigment are conventionally known for independent or 
combination noting that they are suitable for preparation of the ink for ink jets, and they can use these also like 
the approach of this invention. The orifice of the nozzle used about any ink for the ink jets containing a pigment 
in order that a pigment particle may inject ink must be plugged up, or attention must be paid [ that it is small 
enough and ] so that it may not be made to get it blocked, said — it carried out — as — a small pigment 
particle — again — the life of ink — leading — the stability of an important pigment dispersing element — 
effect — **** — it is. The Brownian motion of a very small particle helps sedimentation prevention of a particle. 
Moreover, the activity of a particle small also for the highest color reinforcement is desirable. 
[0015] The range of a useful grain size is about 0.005-15 microns, desirable — the grain size of a pigment — the 
range of 0.005-5 microns — it should carry out — further — desirable — 0.005-1 micron — and it is 0.005-0.3 
microns most preferably. 

[0016] The selected pigment can do ** used by the shape of the letter of desiccation, or humidity. For example, 
a pigment is usually manufactured in an aquosity medium and the pigment to generate is obtained as a filter 
press cake which became wet with water. The filter press cake which can be chosen conveniently and which 
became wet with the desiccation pigment and water of typical marketing is shown in U.S. Pat. No. 5,085,698, and 
incorporates this publication into this description by reference. 

[0017] The particle of a metal or a metallic oxide can also be used for operation of this invention. For example, 
the metal and the metallic oxide are suitable for preparation of the magnetic ink for ink jets. Pulverizing metal 
particles like the oxide of particle sizes, such as a silica, an alumina, and a titania, and copper, iron, steel, 
aluminum, and alloys etc. can be chosen according to a suitable application. 

[0018] although ink can contain the pigment to about 30 % of the weight in the case of an organic pigment — 
those for a great portion of thermal ink jet print — general — about 0.1- of all ink constituents — it is about 0.1 
- 8% of the weight of within the limits preferably 15% of the weight. When choosing an inorganic pigment, ink will 
tend to contain the pigment of high weight %, and may be about 75% from the ink which used the organic pigment. 
The inorganic pigment of this is because specific gravity is generally larger than an organic pigment. 
[0019] [Polymer dispersant] Either anionic [ which was conventionally known as a thing suitable for using it for 
preparation of the ink for ink jets ], cationicity or the Nonion polymer is contained in the polymer dispersant 
which was suitable for operation of this invention. Such polymers can be a homopolymer, a copolymer, a 
branching polymer, a graft polymer, etc. These may be random or block polymer. AB, BAB, and an ABC block 
interpolymer are desirable polymer dispersants. But a desirable thing is an alkyl acrylic or methacrylic ester, and 
an amine at least. - It is AB, BAB, and the ABC block interpolymer which were guided from each monomer of 
the permuted acrylic or methacrylic ester. 

[0020] AB and a desirable BAB block interpolymer, and its desirable preparation approach are shown in U.S. Pat. 
No. 5,085,698, and incorporate this into this description by reference. An ABC block interpolymer and its 
preparation approach are shown in/[ 07th ] United States patent application No. 838,181 of the application on 
February 20, 1992, and incorporate this into this description by reference. 

[0021] B segment in an ABC block interpolymer is the hydrophobicity, Nonion nature homopolymer, 
hydrophobicity, or Nonion nature random interpolymer, and this carries out the work connected with a pigment. A 



blocks is a hydrophilic homopolymer, hydrophilic random interpolymers, or those salts, and this is solvation-ized 
by the liquid medium and carries out the work which stabilizes a dispersing element according to the device 
three-dimensional and/or like ion. C block is usually alkylation Pori (oxyethylene) permutation (meta) acrylate, is 
the common organic water solubility auxiliary solvent and compatibility for the ink for ink jets, and gives 
dispersing element stability further. 

[0022] Among the :CH2:CRC(0) 0(CH2CH20) nR1 above-mentioned type whose desirable structures of C block 
monomer are as follows, R is -H or -CH3, and;R1 is CaH2a+1 (however, a 1-4), or R1 is phenyl, and; and n are 1- 
20. If some examples of these monomers are given, they will be ethoxyethyl methacrylate, 

butoxyethylmethacrylate, ethoxy triethyl glycol methacrylate, ethoxy polyethylene-glycol methacrylate (MW=200 
of a polyoxyethylene segment), etc. 

[0023] It is made from the partial saturation unit of ethylene nature, and is guided from the anionic unit on a 
monomer, and an anionic polymer useful within the limits of this invention is a general formula. - At least one 
consists of backbones for which it has C02Z or -S03Z (Z is chosen from the conjugate acid, the alkali-metal 
ion, the ammonium ion, and the tetra-alkylammonium ion of an organic base among a formula) and which have 
three or more suspension ionicity radicals preferably. Into an aquosity carrier medium, the number of suspension 
ionicity radicals should be sufficient number to make an anionic polymer into fusibility, and changes with the 
molecular weight of a polymer. 

[0024] It becomes a useful anionic polymer from the homopolymer or copolymer by which A blocks was made 
from styrene, a maleic acid and a copolymer with the monoester, and AB block polymer from methyl 
methacrylate (MMA) or butyl methacrylate (BMA), and the thing which consists of the homopolymer or 
copolymer by which B blocks was made from the methacrylic acid (MAA) is included. Especially a desirable 
anionic polymer is AB block polymer of BMA//BMA/MAA (5// 2.5/5), MMA//MMA/MAA (10// 5/7.5), and 
BMA//MAA (10//10), 2 slashes show the partition during each block here, and 1 slash shows a random 
copolymer, and the numeric value shows the polymerization degree of each monomer. 

[0025] It is made from the partial saturation unit of ethylene nature, and is guided from the cationic unit on a 
monomer, and a suitable cationic polymer is a general formula [** 1]. 
R i R t 

I 

R 3 

the inside of a formula, and A — N, P, or S — it is — ;R1-R3 — respectively — independently — H — They are 
the alkyl of C1-C20, alkyl ether, the aryl of C1-C9, or alkyl aryl. however, the anion chosen from the group in 
which R3 does not exist, and which; and X become from halide, the conjugate base of an organic acid, and the 
conjugate base of an inorganic acid when A is S — it is — it consists of at least one piece which it has, and 
backbone which has more desirable suspension ionicity radicals than three pieces. Into an aquosity carrier 
medium, the number of suspension ionicity radicals should make the cationic polymer sufficient thing to consider 
as fusibility, and changes with the molecular weight of a polymer. 

[0026] Desirable cationic polymers are the homopolymer of the dialkylamino ethyl methacrylate whose alkyl is 
butyl from methyl or the phosphate of a copolymer, and the tetra-permuted halogenide salt of aminoethyl 
methacrylate, and this tetra-permutation structure is guided from making dialkylamino ethyl methacrylate react 
with an alkylating agent like benzyl chloride. But a desirable cationic polymer is AB block polymer by A blocks 
made from the homopolymer or copolymer of methyl methacrylate (MMA) and butyl methacrylate (BMA), and B 
blocks created from the homopolymer or copolymer of dimethylaminoethyl methacrylate (DMAEMA) or 
diethylamino ethyl methacrylate. MMA//MMA/DMAEMA (especially the block polymer of 10// 5/7.5, and 
BMA//DMAEMA (10//10) is desirable, 2 slashes show the partition during each block here, and 1 slash shows a 
random copolymer, and, as for the numeric value, the polymerization degree of each monomer is shown.) 
[0027] A polymer anionic [ above ] and cationic is well known to this contractor, and can be made by the 
approach of arbitration among the approaches of ******** many. After carrying out a polymerization as it is and 
forming polymer structure, as for the monomer containing the free acid of an ionicity radical, it is desirable to 
change this radical into the salt. A phase (if required, chain transfer agent will be used) polymerization method, 
such as a free radical solution, an emulsion, a suspension, and bulk polymerization, etc. is included in the typical 
example which forms such a polymer. The thing of a graft form can be created by carrying out a graft on the 
polymer backbone which is based on copolymerization of the macro monomer made to form beforehand, or 
exists. 

[0028] AB and BAB block polymer are made with sufficient convenience by phase polymerization method like 
anionic [ which is described in U.S. Pat. No. 4,508,880 ], or a group translocation polymerization, and are 
incorporated into this description by referring to this description. Thus, the formed polymer has the molecular 
weight controlled accurately, a block size, very narrow molecular weight distribution, etc. Less than 20,000, the 



block polymer chosen on the occasion of operation of this invention has less than 10,000 number average 
molecular weight preferably, and is within the limits of 1,000-3,000 typically. Desirable block polymer has the 
number average molecular weight of 500-1500 within the limits about each A and B blocks. 
[0029] The Kati Quan nature polymer which has phosphonium and a sulfonium radical is made by making a 
halogenation copolymer (for example, 2-BUROMO ethyl methacrylate) react preferably with the Tori permutation 
phosphine (for example, triphenyl phosphine) or JI permutation sulfide (for example, dimethyl sulfide). It depends 
for the amount of a polymer, and selection of a counter ion on other components of an ink constituent 
depending on the structure of a request of a polymer, molecular weight, other properties, etc. The salt of a 
polymer dispersant can be made later, before a pigment is distributed. A polymer can contain ionicity and a 
nonionic monomer. 

[0030] a polymer dispersant — criteria [ weight / of an ink constituent / total ] — about 0.1 - 30% of the weight 
of the range — it exists in about 0.1 - 8% of the weight of within the limits preferably. If there are too many 
amounts of a polymer, it will become difficult for the depth of shade of ink to become unsuitable and to hold 
desired ink viscosity again. If the distributed stability of a pigment particle has the inadequate abundance of a 
polymer, it will be influenced [ disadvantageous ]. 

[0031] [Aquosity carrier medium] An aquosity carrier medium consists of mixture of water (preferably deionized 
water) or water, and at least one sort of water-soluble organic solvents. About 65 - 99.5% of aquosity carrier 
media exists in about 80 - 95% of within the limits preferably on the basis of the total weight of ink. The typical 
example of a water-soluble organic solvent is shown in above-mentioned U.S. Pat. No. 5,085,698, and is well 
known for the technique concerned. Selection of the suitable mixture of water and a water-soluble organic 
solvent changes with the surface tension of a demand of a specific application, for example, a request, viscosity 
and the drying time of ink, classes of base which prints ink, etc. 

[0032] The mixture of the water-soluble organic solvent and deionized water which have two hydroxyls 
preferably is [ at least one ] desirable as an aquosity carrier medium. The remainder (that is, 95- about 5%) of an 
aquosity carrier medium is usually a water-soluble organic solvent including about 5 to about 95% of water. A 
desirable rate is about 60 to about 95% of water on the basis of the total weight of an aquosity carrier medium. 
[0033] [Other components] Ink can contain the component of others which are well known to this contractor. 
For example, since osmosis is made into max at the same time it changes surface tension, a surfactant can be 
used. However, this may destabilize the pigment dispersing element of the ink containing a pigment. Selection of 
a specific surfactant changes dramatically also with classes of base of the medium printed again. This contractor 
is expected to be able to select a suitable surfactant for the specific base used in the case of a print. At water 
color ink, 0.01 - 5% of surfactants can exist in 0.2 - 2% of amount preferably on the basis of the total weight of 
ink. 

[0034] Since growth of a microorganism is prevented, a germicide can be used into an ink constituent. 
DowicidesR (Dow Chemical), NuoseptR (Huls America, Inc.), OmidinesR (Olin Corp.), NopcocidesR (Henkel Corp.), 
TroysansR (Troy Chemical Corp.), etc. are the examples of such a germicide. In addition, a sequestering agent 
like EDTA can be put in and a harmful operation of a heavy-metal impurity can also be removed. The known 
additive of others, such as an acrylic of a wetting agent, a viscosity controlling agent, and others or a non- 
acrylic polymer, can be added, and the various properties of an ink constituent can also be improved. 
[0035] a [variational method] — the manufacture approach of the water ink for the ink jets containing a pigment 
by this invention — the (a) pigment and a polymer dispersant — 2-roll mill equipment — loading — ; (b) grinding 
— carrying out — the dispersing element of a polymer dispersant and a pigment — obtaining — ; and (c) — it 
consists of each process of ** which distributes this pigment dispersing element in an aquosity carrier medium. 
Although 2-roll mill can also be independently loaded with a pigment and a polymer dispersant, after mixing 
beforehand typically, they are added to a mill. This is performed by mixing a pigment with a solid polymer or 
mixing a pigment with a polymer solution. 

[0036] A solvent can also be added in order to promote mixing and a grinding process. These solvents are 
solvents (150 degrees C or less of boiling points) of a low-boiling point preferably. This solvent is removable by 
evaporating either between grinding processes, before putting reserve mixture into a mill. There are i-propanol, 
ethanol, a methanol, 1-propanol, 1-butanol, an acetone, a methyl ethyl ketone, a tetrahydrofuran, toluene, ethyl 
acetate, butyl acetate, water, etc. in the typical low boiler which can be chosen. Desirable solvents are i- 
propanol and a tetrahydrofuran. The amount of the low boiler used changes with mixed processes. These 
solvents can be used by weight 0 to 10 times the level of a pigment, and, generally are used by 0.5 to 4 times of 
pigment weight. 

[0037] Some retarder thinner (150 degrees C or more of boiling points) or plasticizer can also be made to exist 
during preliminary mixing and grinding. These retarder thinner or plasticizers can also be evaporated in a grinding 
process, and can also be made to remain in a pigment dispersing element. To the typical retarder thinner and the 
typical plasticizer which can be chosen, ethylene glycol, A diethylene glycol, a polyethylene glycol, ethylene 
glycol monomethyl ether, Ethylene glycol monoethyl ether, ethylene glycol monobutyl ether, Diethylene glycol 



monoethyl ether, the diethylene-glycol monobutyl ether, Ethylene glycol monoethyl ether acetate, glycerol, 
Propylene glycol, propylene glycol monomethyl ether, There are the propylene glycol monoethyl ether, 
dipropylene glycol, dipropylene glycol monomethyl ether, the dipropylene glycol monoethyl ether, propylene 
carbonate, and an n-methy|-2-pyrrolidone. Desirable retarder thinner is a diethylene glycol. 
[0038] The class and daily dose of retarder thinner which are used change with a polymer constituent, a P/B 
ratio, grinding temperature, etc. When a high P/B ratio is desired and high grinding temperature is used, as for 
retarder thinner and a plasticizer, it is convenient to use together with the polymer dispersant which has high Tg. 
These are 0 to 5 times the level of pigment weight, and are preferably used by zero to 1 time of pigment weight. 
[0039] A P/B ratio is dependent on factors, such as a class of pigment, the surface characteristic of a pigment, 
effectiveness of a dispersant, and a presentation of a dispersing element. The range of a P/B ratio is 1/10 to 
10/1, and its ratios from 1/2 to 3/1 are desirable. After loading 2-roll mill equipment with a solvent by the 
pigment, the dispersant, and the case, each component is ground together and the uniform dispersing element of 
a pigment and a polymer dispersant is made. Typically, one roll of 2-roll mill is held to temperature lower than 
the roll of another side. A grinding process is performed at the temperature of the range from a room 
temperature (25 degrees C) to 250 degrees C. Grinding temperature is the range from 25 degrees C to 1 50 
degrees C preferably. 

[0040] Although the gap during a roll can also be made grinding regularity in process, it is desirable to change a 
gap as grinding actuation is performed. The range of the specific gap for specific grinding actuation changes 
according to the class of the amount of the ingredient with which was determined experimentally and the mill 
was loaded, a desired P/B ratio and the selected dispersant, and/or pigment etc. Generally, the range of 5-30 
mils (0.13-0.76mm) gap is suitable. It depends for the time amount taken to form a uniform dispersing element on 
the class of pigment, a P/B ratio, a polymer presentation, homogeneity extent of a request of a dispersing 
element obtained. The range of grinding time amount is 2 hours from 2 minutes, and typical grinding time amount 
is from 10 minutes before 30 minutes. 

[0041] [Preparation of ink] The ink constituent of this invention is prepared from a pigment dispersing element 
like other ink constituents for ink jets. It is desirable to make the ink of the form generally condensed, and it 
makes it the thickness suitable for thinning this with suitable liquid next and using by the ink jet print system. By 
dilution, ink is adjusted and it is made the viscosity of the request for a specific application, a color, a hue, 
saturated concentration, and print region coat nature. 

[0042] [Property of ink] Jet velocity, the separation distance of a drop, drop size, flow stability, etc. are greatly 
influenced with the surface tension and viscosity of ink. The ink for the ink jets containing a pigment suitable for 
using it by the ink jet print system should have the surface tension within the limits of about 30 dynes/cm - 
about 70 dynes/cm in the range of about 18 dynes/cm - about 70 dynes/cm, and a pan preferably in 20 degrees 
C. The viscosity which can be permitted is not size from 20-30cP, and is within the limits of abbreviation 1 .OcP- 
abbreviation 10.0cP in 20 degrees C preferably. 

[0043] As for ink, it is desirable to be blended so that it may have many physical properties which may be 
compatible with the drive frequency of a piezo element, the configuration of a nozzle, size, etc. about either 
driver voltage, pulse width, drop need mold equipment or continuation mold equipment, the radiation condition, 
i.e., the thermal ink jet printing equipment, of the large range. Ink has the storage stability which was excellent 
for a long period of time, and it does not carry out clogging in ink jet equipment. Ink fixation to image record 
ingredients [ like ], such as paper, cloth, and a film, can be performed promptly and easily. The printed ink image 
has a clear color tone, high concentration, and the outstanding water resisting property and light fastness-proof. 
Furthermore, ink does not corrode the components of the ink jet printing equipment in contact with this, and is 
nontoxic in no odor intrinsically. 
[0044] 

[Example] : which created the polymer used in each example by the following all directions methods — the flask 
of 121. of polymer 1:BMA//MAA(10//10) AB block copolymers — a mechanical stirrer, a thermometer, N2 vent 
pipe, a desiccation tube exhaust port, and addition — the funnel was attached. Tetrahydrofuran (THF) 3750g and 
7.4g of para xylene were put into this flask. Subsequently, catalyst and tetrabutylammonium m-chloro benzoate 
(1.0M solution in an acetonitrile, 3.0ml) was added. Initiator, 1, and 1 -screw (trimethylsiloxy)-2-methylpropene 
291. 1g (1.25M) was poured in. Addition of ingredient I [tetrabutylammonium m-chloro benzoate, I.Oin acetonitrile 
M solution, and 3.0ml] was started, and it added over 150 minutes. In 0.0 minutes, Ingredient II [trimethylsilyl 
methacrylate and 1976g (12.5M)] started addition, and added it over 35 minutes. It is Ingredient III (addition of 
butyl methacrylate and 1 772g(12.5M)] was started, and it added over 30 minutes.) in 80 minutes after the 
completion of addition of Ingredient II (99% or more of the monomer reacted). 

[0045] As of 400 minutes, the 780g desiccation methanol was added in the above-mentioned liquid, and 
distillation was started. In the phase of the beginning of distillation, the 1300.0 g matter which has the boiling 
point 55 degrees C or less was picked out from the flask. The amount of theory of the methoxy trimethyl silane 
(BP=54 degree C) which should be taken out is 1144.0 g. The inside of the 2nd step also continued distillation 



and the boiling point went up at 76 degrees C in the meantime. 5100g i-propanol was added all over the 2nd step 
of distillation. The 8007g solvent was removed in all. Thereby, they are 52.1% of butyl methacrylate// methacrylic 
acid by the solid-state at Mn 2400. 10// 10 AB block polymer was obtained. 

[0046] the flask of 31. of Polymer 2:BMA/MAA (10/10) random copolymers — a mechanical stirrer, a 
thermometer, N2 vent pipe, a desiccation tube exhaust port, and addition — the funnel was attached. THF 760g 
and*7.4g of para xylene were put into this flask. Subsequently, catalyst and tetrabutylammonium m-chloro 
benzoate (1.0M solution in an acetonitrile, 1.0ml) was added. Initiator, 1, and 1 -screw (trimethylsiloxy)-2- 
methylpropene 58. 2g (0.25M) was poured in. Addition of ingredient I [tetrabutylammonium m-chloro benzoate, 
1.0M solution in an acetonitrile, and 2.0ml] was started, and it added over 150 minutes. In 0.0 minutes. Ingredient 

II [trimethylsilyl methacrylate 395.6g (2.5M) and butyl methacrylate 356.3g (2.5M)] started addition, and added it 
over 35 minutes. 

[0047] As of 300 minutes, the 1 58g desiccation methanol was added in the above-mentioned liquid, and 
distillation was started. In the phase of the beginning of distillation, 300.0g of matter which has the boiling point 
55 degrees C or less was picked out from the flask. The amount of theory of the methoxy trimethyl silane 
(BP=54 degree C) which should be taken out is 260.0g. The inside of the 2nd step also continued distillation and 
the boiling point went up at 76 degrees C. 71 6g i-propanol was added all over the 2nd step of distillation. The 
1367g solvent was removed in all. Thereby, butyl methacrylate / methacrylic acid 10/10 random copolymer of 
57.3% of solid-state parts was obtained by Mn 2400. 

[0048] the flask of 121. of Polymer 3:BMA/MMA//MAA(10/5//10) AB block copolymers — a mechanical stirrer, 
a thermometer, N2 vent pipe, a desiccation tube exhaust port, and addition — the funnel was attached. THF 
3027g and 6.2g of para xylene were put into this flask. Subsequently, catalyst and tetrabutylammonium m-chloro 
benzoate (1.0M solution in an acetonitrile, 2.5ml) was added. Initiator 1 and 1 -screw (trimethylsiloxy)-2- 
methylpropene 234.4g (1.01 M) was poured in. Addition of ingredient I [tetrabutylammonium m-chloro benzoate 
(1.0M solution in an acetonitrile, 2.5ml)] was started, and it added over 150 minutes. In 0.0 minutes, Ingredient II 
[trimethylsilyl methacrylate 1580g (10.0M)] started addition, and added it over 30 minutes. Addition of Ingredient 

III [butyl methacrylate 1425g (10.0M) and methyl methacrylate 503g (5.0M)] was started, and it added over 30 
minutes in 120 minutes after the completion of addition of Ingredient II (99% or more of the monomer reacted). 
[0049] As of 320 minutes, the 650g desiccation methanol was added in the above-mentioned liquid, and 
distillation was started. In the phase of the beginning of distillation, the 1250.0 g matter which has the boiling 
point 55 degrees C or less was picked out from the flask. The amount of theory of the methoxy trimethyl silane 
(BP=54 degree C) which should be taken out is 1 144.0 g. The inside of the 2nd step also continued distillation 
and the boiling point went up at 76 degrees C in the meantime. 1 182g i-propanol was added all over the 2nd step 
of distillation. The 2792g solvent was removed in all. Thereby, AB block polymer of butyl methacrylate / methyl 
methacrylate// methacrylic acid of 50.5% of solid-state parts (BMA/MMA//MAA, 10/5//10) was obtained by Mn 
2900. 

[0050] Polymer 4:BMA//MMA/MAA (the flask of 10// 5 / 31. of 10 AB block copolymers — a mechanical stirrer, 
a thermometer, N2 vent pipe, a desiccation tube exhaust port, and addition — the funnel was attached.) THF 
1 1 60g and 5.4g of para xylene were put into this flask. Subsequently, catalyst and tetrabutylammonium m-chloro 
benzoate (1.0M solution in an acetonitrile, 2.0ml) was added. Initiator 1 and 1 -screw (trimethylsiloxy)-2- 
methylpropene 99.5g (0.43M) is poured in. Addition of ingredient I [tetrabutylammonium m-chloro benzoate (1.0M 
solution in an acetonitrile, 2.0ml)] was started, and it added over 160 minutes. In 0.0 minutes, Ingredient II 
[trimethylsilyl methacrylate 643.8g (4.1 M) and methyl methacrylate 220g (2.2M)] started addition, and added it 
over 40 minutes. Addition of Ingredient III [butyl methacrylate 570g (4.01 M)] was started, and it added over 30 
minutes in 150 minutes after the completion of addition of Ingredient II (99% or more of the monomer reacted). 
[0051] As of 320 minutes, a 288g desiccation methanol is added in the above-mentioned liquid, and distillation is 
started. Distillation was continued and the boiling point went up at 76 degrees C in the meantime. 707g i- 
propanol was added in all all over the 2nd step of distillation. The 962g solvent was removed in all. Thereby, AB 
block polymer of butyl methacrylate// methyl methacrylate / methacrylic acid of 45.1% of solid-state parts 
(BMA//MMA/MAA, 10// 5/10) was obtained by Mn 2900. 

[0052] The example 1 black-pigment dispersing element was prepared by carrying out preliminary mixing of 
200.0g (DegussaCorp., Allendale, NJ); diethylene-glycol 135.0g of polymer 1 191.9g;FW-18 black pigments, and 
the i-propanol 450.0g. Subsequently, 2-roll mill (Model XJF-S2637; Adalet Manufacturing Co., Cleveland, OH) 
was loaded with this reserve mixture, and it was processed for 45 minutes. At 150 degrees C, the temperature of 
one roll held low about 10 degrees C of rolls of another side. Thereby, the pigment dispersing element containing 
53.1% [ of pigments ] and polymer 26.5% (P/B ratio = 2/1) and diethylene-glycol 20.4% was obtained. 
[0053] Subsequently, it prepared by agitating [g / of deionized water / 160.1 ] 37.66g of pigment dispersing 
elements which obtained the water pigment concentrate which used the potassium hydroxide as a neutralizer as 
mentioned above with KOH 4.62g 45%, and mixing. As for the obtained pigment concentrate, 80-mol% of the acid 
radical from a polymer is neutralized by the potassium hydroxide, including 10% of pigment. 



[0054] Ink was prepared by agitating the 35.0g of the above-mentioned pigment concentrates with 0.30g of 
diethylene-glycol 3.65 g;LiponicsR EG-1 (Lipo Chemicals, Inc., Patterson, NJ) 5.0 g;SilwetRL-77 (Union Carbide, 
Danbury, CT) 1.0g; germicides, and 56.05g of deionized water, and mixing. The ink which contained by this 3.5% of 
pigments, and BMA//MAA by which 80-mol % is neutralized with the potassium hydroxide, and 10// 10 polymer 
dispersant was obtained. 

[0055] 10% water solution of AB block polymer neutralized example of contrast 1 added 27.83g of KOH 45% liquid 
to the 1 15.16g [ of 457.01 g / of deionized water /, and polymer 1 solutions ] solution, and it prepared it by 
usually mixing for 2 to 3 hours until it turned into a uniform solution. 

[0056] Subsequently, the pigment thick dispersing element was prepared by mixing 100g of neutralized polymer 
solutions with 80.0g of deionized water with 20.0g of FW-18 black pigments. The mini mill 100 (Eiger Machinery 
Inc., Bensenville, IL) was loaded with this mixture. Milling obtained the dispersing element of 10% of pigments by 
the P/B ratios 2/1 which carry out by 3500 RPM for 1 hour, measure with a Brook HEBUN BI-90 grain-size 
plan, and have the grain size of 144nm. 

[0057] Subsequently, the ink containing 3.5% of pigments and 1.75% of polymer dispersants was prepared by 
agitating 35.0g of this pigment thick dispersing element with 0.3g [ of LiponicsR EG-1 5.0 g;SilwetR L-77 1.0g; 
germicides ]; diethylene-glycol 5.0g and 53. 7g of deionized water. 

[0058] Except having prepared the example of contrast 2 pigment thick dispersing element under the fluid 
pressure of 9,000-1 1,000psi, using a Micro fluidizer (Microfluidics Corp., Newton, MA) 5 times, the example 1 of 
contrast was repeated and the thick object of 10% of pigments which measure with a Brook HEBUN BI-90 grain- 
size plan, and have the grain size of 97nm was obtained. 

[0059] The example of contrast 3 black-pigment dispersing element was prepared by carrying out preliminary 
mixing of the polymer 1 168.0g with 175.0g; diethylene-glycol 100g of FW-18 black pigments, and i-propanol 
600.0g. Next, 3-roll mill was loaded with this mixture. Roll temperature was kept at 25 degrees C, and the gap 
during a roll was made into 2 mils. Mixture was processed by the passing method 3 times. Time [ 1st ] pass used 
the pressure of Opsi between each roll, and passed the roll. Next, mixture was returned on each roll and it was 
made to pass using the pressure of 50psi(s). Finally, mixture was covered over the 3rd mill and processed by the 
pressure of 100psi(s) between each roll. All the processing times were 1 hour. 

[0060] Thereby, the pigment dispersing element containing diethylene-glycol 9.1% and i-propanol 61.9% was 
obtained 18.2% of pigments, and polymer 9.1% (P/B=2/1). The water pigment concentrate which used the 
potassium hydroxide as a neutralizer was obtained by agitating [g / of deionized water / 85.0 ] the 100.0g of the 
above-mentioned pigment dispersing elements with KOH 4.9g 45%. Thereby, the water pigment concentrate by 
which 80-mol% of the acid radical of a polymer is neutralized with the potassium hydroxide was obtained, 
including 10% of pigment. 

[0061] ink is prepared by doubling and agitating above-mentioned pigment concentrate 36.0g; diethylene-glycol 
3.9g;LiponicsR EG-1 5.7 g;n-methyl pyrrolidone 0.9g and 53.5g of deionized water — having — 3.6% of pigments, 
and a potassium hydroxide — 80-mol % — the ink containing BMA//MAA 10// 1.8% of 10 polymer dispersants 
neutralized is obtained. 

[0062] 200.0g of example 2 polymer 2 174.5g;FW-18 black pigments; the example 1 was repeated except having 
loaded 2-roll mill with the mixture which consists of diethylene-glycol 135.0g and i-propanol 450.0g. 
[0063] It was filled up with each ink which carried out test-method preparation into the pen, and it was examined 
by the method of examining the usual heat ink jet. Durable ink (robust ink) must carry out fixed actuation 
through the life of a pen. :a. for which the following approaches were used Each ink which is 45ml is put in into 
the pen of the Deskjet style of the low drop volume. 

b. Measure the initial velocity and the volume of the liquid ink drop injected from a pen under ordinary print 
conditions. 

c. Continue injection of a pen until 20 million grains of ink is discharged from each nozzle. 

d. Measure the rate and volume of a liquid ink drop again. 

[0064] A result is shown in a table 1. The ink permitted has lowering of a rate or the volume smaller than 15%. 
[A table 1] 
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[0065] The pigment dispersing element of example 3 yellow was prepared by doubling polymer 3 197.2g, 200g [ of 
SAMBU light Y-17 yellow pigments ] (Sun Chemical Corp., Cincinnati, OH), and diethylene-glycol 55.0g, and i- 



propanol 135g, and mixing. Subsequently, 2-roll mill was loaded with this mixture, and it was processed for 25 
minutes. Temperature of one roll was made into 120 degrees C, and about 10 degrees C of rolls of another side 
held it low. The pigment dispersing element which contained 60% [ of pigments ], polymer 30% (P/B=2/1) f and 
diethylene-glycol 10% by this was obtained. The water pigment thick object which uses a potassium hydroxide as 
a neutralizer is prepared by mixing with 1 62.42g of deionized water 33.36g of pigment dispersing elements 
obtained above to KOH 4.22g 45%. 90-mol% of the acid radical of a polymer obtained the water pigment thick 
object neutralized with the potassium hydroxide, including 10% of pigments which measure with a Brook HEBUN 
BI-90 grain-size plan by this, and have the grain size of 157nm. 

[0066] 1 18.81 g, KOH 25.84g and 455.35g of deionized water were doubled 45%, it mixed for 2 to 3 hours, and 10% 
solution of example of contrast 4 polymer 3 aquosity of neutralized AB block polymer was usually prepared until 
the uniform solution was obtained. Next, the pigment thick dispersing element was prepared by 20.0g of Y-100.0g 
[ of this neutralized polymer solution ], and SAMBU light 17 pigments, and 80.0g of deionized water. The Micro 
fluidizer (Microfluidics Corp., Newton, MA) was made to pass this mixture 5 times under the fluid pressure of 
9,000-1 1,000psi, and the thick object of 10% of pigments which measure with a Brook HEBUN BI-90 grain-size 
plan, and have the grain size of 395nm was obtained. 

[0067] The test-method pigment thick object was diluted with deionized water to 5% of solid-state parts, and 
was put in into the 100ml cylinder with inclination. The situation of a dispersing element was observed to 1 
previous month the one-week back. A result is shown in a table 2. 
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Although there was no evidence of sedimentation even after the preservation for one month in the sample of an 
example 3, the sample of the example 4 of contrast had sedimentation of a remarkable quantity of a pigment in 
the bottom of a cylinder after [ small ] one week against this. One month after, in addition to the thick layer of 
the pigment of the bottom of a cylinder, the transparent layer which does not contain a pigment in 15ml of a 
cylinder crowning was seen. 

[0068] The pigment dispersing element of example 4 black was prepared by mixing polymer 4 315.0g with 150.0g 
[ of FW-200 black pigments ] (Degussa Corp., Allendale, N J), and diethylene-glycol 75.0g, and i-propanol 75.0g. 
Subsequently, 2-roll mill was loaded with this mixture, and it was processed for 30 minutes. One roll temperature 
held low about 10 degrees C of 148 degrees C of rolls of another side. The pigment dispersing element which 
contained 49% [ of pigments ], polymer 49% (P/B=1/1), and diethylene-glycol 2% by this was obtained. Next, the 
watercolor pigment thick object using the potassium hydroxide as a neutralizer was prepared 20.0g of said 
pigment dispersing elements by doubling and agitating KOH 4.0g and 66.0g of deionized water 45%. The 
watercolor pigment thick object which has 90 mol % of polymer acid radicals neutralized with the potassium 
hydroxide was obtained including 10.9% of pigments which measure with a Brook HEBUN BI-90 grain-size plan by 
this, and have the grain size of 100nm. 

[0069] 10% aquosity solution of AB block polymer neutralized by 90-mol % of level by example of contrast 5KOH 
doubled polymer 4 133.0g, 45% KOH 25.85g, and 441.1 5g of deionized water, and it prepared it by usually mixing 
for 2 to 3 hours until it turned into a uniform solution. Next, the pigment thick dispersing element was prepared 
by 100.0g of this neutralized polymer solution, 20. Og of FW-200 pigments, and 80.0g of deionized water. 
Subsequently to the mini-mill 100 (Eiger Machinery Inc., Bensenville, IL), it loaded with this mixture. Milling was 
performed by 3500 RPM for 1 hour, and obtained the dispersing element of 10% of pigments by the P/B ratios 
2/1 which measure with a Brook HEBUN BI-90 grain-size plan, and have the grain size of 130nm. 
[0070] In order to evaluate the difference of the distributed stability between the dispersing element obtained 
from the test-method 2-roll mill, and the thing obtained from the media mill, and to make both dispersing 
elements into 1% of pigment concentration, it added to the various solvents shown in a table 3. It has separated 
into homogeneity and the pigment particle which evaluated distributed stability using the following criteria and of 
which :distribution was done has a clear Brownian motion of a particle. Although the pigment particle 
condensation-ized partly is separated, it is not moving (there is no clear evidence of Brownian motion). The 
condensation-ized pigment particle is conglomerate-ized to altitude, and big space is between each padding. 
[0071] 
[A table 3] 
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[0072] As mentioned above, although this invention was explained to the detail, this invention can summarize and 
show this according to the following embodiment further. 

1. (a) Load 2-roll milling equipment with a pigment and a polymer dispersant, and it is; (b). It grinds, the dispersing 
element of a pigment and a polymer dispersant is obtained, and they are; and (c). The preparation approach of 
the water ink for the ink jets containing a pigment which consists of a process which distributes this pigment 
dispersing element in an aquosity carrier medium of having the improved property. 

2. Approach given in the preceding clause 1 with which pigment and polymer dispersant are beforehand mixed in 

advance of process (a). 

3. Approach given in the preceding clause 1 in which solvent or plasticizer exists at process (a). 

4. Approach given in the preceding clause 3 which has the boiling point when solvent is lower than 150 degrees 

C. 

5. Approach given in the preceding clause 4 in which solvent exists by 0 to 10 times as many daily dose as 
pigment weight. [0073] 6. Approach given in the preceding clause 3 which has the boiling point when solvent or 
plasticizer is more expensive than 150 degrees C. 

7. Approach given in the preceding clause 6 in which solvent or plasticizer exists by weight 0 to 5 times amount 
of pigment. 

8. Approach given in the preceding clause 1 to which process (b) is carried out at temperature of within the 
limits from 25 degrees C to about 250 degrees C. 

An approach given in the preceding clause 8 both whose rolls of a 9.2-roll mill are the same temperature. 
An approach given in the preceding clause 8 which is the thing of the temperature from which two rolls of a 
10.2-roll mill differ. 

[0074] 1 1. An approach given in the preceding clause 1 to which a process (b) is carried out in 2 - 120 minutes. 

12. An approach given in the preceding clauses 1 or 2 for which a pigment has the grain size of 0.005-1 micron. 

13. An approach given in the preceding clause 1 chosen from the group which a polymer dispersant becomes 
from a homopolymer, a copolymer, a block interpolymer, branched polymer, and a graft polymer. 

14. An approach given in the preceding clause 13 chosen from the group which a block interpolymer becomes 
from AB, BAB, and an ABC block interpolymer. 

15. An approach given in the preceding clause 1 whose aquosity carrier medium is the mixture of water or water, 
and at least one sort of water-soluble organic solvents. 

[0075] 16. An approach given in the preceding clause 15 in which an aquosity carrier medium exists in 65 - 99.5% 
of amount on the basis of the total weight of ink. 

1 7. An approach given in the preceding clause 1 in which a pigment exists in the amount to 30% on the basis of 
the total weight of ink. 

18. An approach given in the preceding clause 1 in which a polymer dispersant exists in 0.1 - 30% of amount on 
the basis of the total weight of ink. 

19. Water ink for the ink jets containing a pigment made by the approach of the preceding clause 1. 20. Water ink 
for ink jets made by the approach of the preceding clause 14. 
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tiMLTH, Ci — C20 tOT;l/*;l>S3fefi7';l/*;l/x 

— fcfcb A^SO«^R3ti^«EL«ct^fe(0 so 



v * visa* wr * / ^ -y * vfr 6 s^^n 

T*feD, tfyv-OiH^fccfcOStftTSo 
[0026] ffSL^a^ytttfy t— tt. 7Vi/*;i/ 

Jg, J: r f 7lS L/t 7 ^ / xf ;M ^ ^ U I/- h 
^O/NDyvft^JST?. L^rh7lM!M^7;W, 

))/*&t?Vls—h (MM A) t7f;M^^'Jb-h 
(BMA) ©^#»J^— Sfctt3#U *>6ft6ft 

(DMA EM A)$fctti/xf;l/7^/xf;M^y U 

- h cd*** y *fc« xi # y t— e>ftj**nfc b 

7P7^fciaSAB7P7^*yv^$»§ 0 MM A 
//M MA/DMA EM A ( 1 0// 5/ 7 . 5 *3<fcCFB M 
A//DMA EMA( 1 0 // 1 0) (D7P7^*'Jv-^ 

[0 0 2 7] HUfS^TXL^^ttlocfct/^^^tt^^U 

SELtvstfy v— ^y ^4<->±tc^y h-r^ci: 

[0 0 2 8] AB&cktfB A B7d7**'Jv«- * 
BftfflF%4 ,5 0 8,8 8 O^cfJTSE^&nTV^cfc-p* 

iSLSK^nsra^^^y v-«2 o.oo o*si 
»*l<«i o.ooo*»<Dft¥«»?i*fe%, m 
mmaz i .0 0 0 — 3,0 0 oo«SHrt"Cfe5o 

^;/a *y *#y ^r— (4^& A 3s£tf B ^tCOl/^T. 
5 0 0-1 5 0 0O8irtOS?^l^Lr^ 



(5) 



1$BH¥ 6- 1 5 7 9 5 4 



3o 

[0 0 2 9] sfcXsfc— ^Afectyx^-^Ai^t 

-Y f) tKjCs-^sctfc^of^&nSo #y-*-<oa 
[0030] spy ^— #«»jti>r >*^tt<D£a«* 

■tpfc&ffO. 1 — 3 0Bfi%<E>SEH. »£L<fcU£i£ 

[003 i ] [7j<i4^-v y 7ktt^^ y r-as 20 

mmt-f>^<D±mm^Mmcmg6 5 — 9 9.5%, 

Sf$ L< &m£8 0 — 9 5 %coiBHrtlc^a*r^o tK?S 

ttwaiSfflof^wftOTttiwa^BiwffFffl 5 , 0 s 5 , 

&cDffiSM£: if lc cfc -d TS^: £ Q 30 
[0 0 3 2] ^<Hl^ L<te2 0CDfc: Kn 

* v t OTkjstt^assj * >7j< fc oa^n 

0 9 5^5%) «7jc»tt^aJS»JT*fcSo »*L^»J 

-&«zktt** y 7-«tt:o±a«*atpfc:s«s 6 o %^ 

Sift 9 5%C07kT*fe§o 

[0 0 3 3] (f©M»] -Y>*«4a«#fc:J:<»l6 

<os(*oaafc<fcoTt>^^a«:*o saaayyv 

iSttatt-f>*<04IiSiiHc 0.01-5%, 
[0034] m§zfa<Dfttm&m±*zrz&<f>*mtim 

tplC$3Mffl%:m^2>Cttf~U%%>o Dowicides R (Dow Ch so 



emical) „ Nuosept R (Huls America, Inc.) , Omidines 
R (Olin Corp.) , Nopcocides 8 (Henkel Corp.) *5^t/ 
Troysans R (Troy Chemical Corp.) ftjf ^OJ: 7 ftS 

* >S«»J* AtlTa*«^««9<D«*«:ff < 

y ;!/*fcti*T * y y -9 a*ofls 

[0 0 3 5] KHRBO ± ^7j<tt^H»A D 

>*i?jLvhm*>*(Dm&j3m*. (a) a»t*y 

v-»«SiJ«:2-n-;l/^;l/«Bta«L ; (b) jSK* 
LT#U^-iMR#Ji:«R<3!>iMR**»:*LT (c) 
C ©ttSifrtt***** t 'J7 *c »» s * s , 
<D*xa**&*S. «Rfc#y^-5MR»Jfc«4 2-n«- 
;!/ ^ ;Mc gij* ic-S^T § C £ fe % io\ M%± mc te^P 

k * *\ s it imm* * y j# t rn-^-r 

[0 0 3 6] ffi-&*3<kCFS»ya-bX«:llEifi"r5fe«)«c 
ttffi»jSW>»*J 5 0°CtXT) -CfeSo COJSJW 

aRL3 5«attftffi»jft?ffl(iJI«:tt i -^o/V--;k 

h7bxy N X^7tf-h, -b-T— 

ti:|g*4fifi^ o — i o^co^;l/"Cffiffl-rsc t^T* 

[0037] e=Fo*»jaj«"j 1 5 ot«±) * 
fc«±pra»j*Taa*«*ff«»*te#fts-&* 
t^So ens ©isa^jssj s tc immm^m^u^ 

tfpiaBPJjcJix^l/vyy ^x^lx^^y 

^^;l/x— r;b, x^bv^y 3~;l/^yx^/bx-f 

>^y n-/l/^yxf;l/x-f;K ^xfU>^'j3- 
/l/t/^f/l/X-f^ x^-Uv^y xr— ;l/^yxf;l/ 
X"f;l/7-tf-b> yy-fen— ;K yntfuv^yxr 
7a b? U>yy xf— ^^-;l/X— -f-rl/. 7n 
ei/>^'J xi— yl/^yx^/bx—x;!/, ^7ntf 
y ->7p tf U>y y ^ / ^ f;l/x-f 

;k ^Pt? U>^y 3— ^yxf/l/x- T-7K 7n 
hfUV^-^-hs 4oJ;O r n-^^;b-2-tfny K 



(6) 
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[0 0 3 8] fflt>p>ti5ifi5i«^»»J<DaSi:»fitt5py 

ft6*±«BRa«O0-5«OU^l/-e. J5fSL<li«R 
[0 0 3 9] P/B ttttgHftOOSL M^SWS^ 

^— tcfic#-rso p/Bit^i/i o^e> i o/\com 

ITfeO, l/2fr£3/l $T©Jt*##SLI/\> ffi 

5MIWJO^-a»tt«*fP*. 2 - n-;I,5 

;V<D— 7a<Ou — yWiflfcSTOa-jl/J; 0 fcffiWSSfciG^ 
"T&o flWKLg&SH (2 5°C) fr£>2 5 0°C$TCDiB 
H^iSfiT?fTtonSo L < ttfiSMBStt 2 5°C^£> 

i 5 o t;^ tribes t£>£ 0 

[0 0 4 0] n-;l/P H ^^>^^iS»Xg*— /Etc L 
— fiStC. 5 — 3 0 ^;l/(0 . 1 3 — 0 . 7 6wn)<D3r* yZf 

RFB*i2»fr6 2«fM<0«!H, ftSWa»»WFM«i l 0 

[0041] wi/tomm ^mm^yzmmft 

[0 0 4 2] W>^(0«Ftt] Wttitt. meJ«o»«b 

lyhffl-f^tt, 2 OtlC^^TJK) 1 8 £"-T >/cm— 

#T'fe£ 0 B¥SU#5ttg(i2 0-3 OcPiO^Ttift 
<. ff*L<te2 0 o CtC4ol/^T^ 1. 0cP~^ 1 O.OcP 
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[0043] ^z/2\,zfc^mm<Dm\&$kfr, -r&t>*>, 

ftXEtt«fe"6, ^>^> 4 x7 h*B*7?BBl9 
l\, *BL ffiu 7^M, 5 fttt!E»»fl^>>< 

[0 0 4 4] 

*'JT-1 : BMA//MAA (1 0//1 0) AB^D-y' 

^Dtttffco C(?)77X^lcf h7tFP77> (TH 
F) 3 7 5 0 g ^p-^^U>7 . 4 g % Xfttc 0 Ot> 

— h (r-t? h- h y;l/*CQ i . OMigffiu 3.0ml) £:;/jp 

Afco mteftL l.i-trx (hu^w>p*5/) - 

2 -^f-;b7 p n^>2 9 1 . 1 g ( 1 . 2 5M) 

fco WW I (f h^/W^-^Am-^PU^ 

7x-h, 7-fe h— b U>l/*fn . OMffiiiS. 3.0ml] O 

30 ^A/i/ 'J;M^^Ul/-h, 1 9 7 6 g (12.5 
M) ] 0»T*S*D«:i!!6L3 5#frtfTSsfiPL 

fc 0 »«II<OiS4P5S7»8 0# (*/7-©9 9%eU: 
tfEJSLfc) tc. WSIII WW**UU-K l 
7 7 2 g (12.5M)) <0S*P*BBJ6L 3 0#frttT 

[0 0 4 5] 4 0 OSfrDP&ST** 7 8 0 g <D / 
-;l/*±IE<0»K:iS*PU SSS«:BBtebfep IS^lffl 

1 3 0 0 .0 g^OWStlfco mv&zft&^^h 

40 Jri/hV tf-tVi/^^ (BP = 5 4°C) COilfifflti 1 1 

4 4.0gT$S o K2fiatt^€>3Ka«ttVCOHttjA( 
«7 6°CtC±#b/c 0 *HO»2|ft»(t>fc5 1 OOgCD 
i -^a/V-;l/«:SAPLfce ±SPT8 0 0 7 gOiSSiJ 
^ffiOSft^nfCo CntCcfc OMn 2 4 00T*@M5 2. 
1%^. /f;W**'Jl/-h//^#*«J;H 10// 
10 A B7oy v-*n#^nfCo 
[0 0 4 6] #U7-2 : BMA/MAA (10/1 
0) 7y^A3^'jY- 

3 "J h;bc0^^xntc1iMWx^-^-, SSW\ N 

so 2M^m. n&k*-a.-7HMn* fe*tf»ipo-h** 
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DIW/co C(D77X3tCTHF 7 60gtp-^> 
l>>7 .4 g*A*ifco ^v^tm fh77f;l/7V 

i . OMiSJK. l . Omi) telm^tco fflt&ftL l . l - tf 
X (HJ* o4^» -2-^f;!/7 p P^>5 8. 
2g (0.25M) SaALftottftI (fh77f;l/ 

4><0 1 . 0 Mgfc 2 . Oml] OSftP*BBJ6L 1 5 0#fr 
tftSJoLft. ttftll (h^f^>»j;M^^iJl/- 
h395.6g (2.5M) fc7W^^'JWh3 5 10 

6 . 3 g (2 . 5M) ] teO . 0^tiMii&l3 5fi 
*P»TiS*PLfco 

[0 0 4 7] 3 0 0»^^ 15 8gO(a»^*y 

0 o . o g^atouisnfco ^Da^n*^* 

h y ^^l/S/^V (B P= 5 4 °C) OJIHffl^2 6 0 . 

0gT«o SS2g«*fc3Rg*tt«\ ^«7 6°CT 
±#Lfc 0 3K9©*2a»*fc7 1 6 gco i -7°P/V 
— yl/SiSApLfco ^pPT 1 3 6 7 gOJSSiJ*li0l»^ 20 
fee CtlfclctDMii 2 4 00t*aft»5 7.3%(D, 7?- 

y u— h/*#*y;i/» 10/1 07^Ap 

[0 0 4 8] sf?y^— 3 : BMA/MMA//MA A ( 1 
0/5//10) AB7P7^#'Jv~ 

1 2 'J 7 h/i/O^^xntc^S^jx^-^— . iSSth 

SDWt/co C^77X3tTHF 3 0 2 7 g^p- 
4^yb>6 . 2 g^Aftfco o^TteJg, f-h^7^;l/ 
7>^^Am-^PD^/x-h (7tb^hU;l^ 30 
4w 1 . OMjSffS, 2 . 5ml) SrSHinLfco fflPtaffl 1 , 1 
-tfX (f'J^f;l/S/D^S/) -2-^^;b7 p n^>2 
3 4 . 4 g ( 1 . 0 1 M) ^iiAl/Co 1 (fh77 

f;l/7^-^Am-^nD^yVx-h (7-feh-h 
U;l/4lO 1 .0M», 2 . 5ml) ] o»ftp*HJ6L 1 5 

^'JU-M 5 80 g (10.0M)) (iO.O »T^*P 
SBHJ6L3 0#*H*T»iPLfco »SlIG>SftP5t7» 1 

2 0# 9%«JiJWEJSLfc) fc* 

I t?^}]/* $ Z U h 1 4 2 5 g ( 1 0 . 0 M) £ * 40 

^^uu~h503g ( 5 . 0 m) 3 comnteffl 

jt&L3 0^»TS*PLfc o 
[0 0 4 9] 3 2 0»O^ 6 5 0 g<OSa*^*y 

SPtT, 5 5 1CWTOj*^*^-r 1 2 5 0 . 0 g 

is V ij^f;^>7> (BP = 54°C) 09Mfttt 114 

7 6°CtC_h^L/c 0 USSO* 2 1 1 8 2 g<D i 
-^n^y-;b^^PL/Co ^gPT?2 7 9 2 -gCDjgSJtf so 



KO^n/Co CtUCcfcDMn 2 900T*Hft»50.5 
%<7X 7f;M ^ ^ U I/- h/^ f ;M ^ ^ U b- h // 
(BMA/MMA//MAA, 10/5//1 
0) (OAB7D7^*»J^iWco 
[0 0 5 0] #y>r-4 : BMA//MMA/MAA (1 
0//5/10 AB7P7^#!J7- 

3 y >y V )V<Dy ^^icmwm^Z-'y-. SSfh n 

DWfco C077X31CTHF 1 1 6 0 g £ p-^ 
->UV5 . 4 g^Atl/to Ol/^MJflt. ff7^V7 

y^^^Am-^DP^yyx-h (r-tr h — h y 

Ol.O M?g$u 2 . 0ml) J£l)\\7Lfc 0 mffiffl 1.1 — t£ 
X (hy**7l/S/n*>0 -2-^f;l/yn^>9 9. 
5g (0.4 3M) ^SAt^o MSl Cr-b^y^l/ 
7>^iMii-^DD^/x-h (7irhxhU;V 
1 . 0 umm. 2 . Oml) ] ^^P^Pft&L 1 6 05) 
*>frJT}SiPbfco Wfill [hy^f;l/^'J;^**'JU 

— h 6 4 3.8 g (4.1M) i:^^^^'Jb-h2 
2 0g (2.2M) ) fc*0 . 0^ti*D^l}&l4 0»fr 

^TJSftpbfce »»nojBJp^7» 1 5 05) Ge/v- 

UU-b 5 7 0 g (4.01M) ) OgsAP^rBBJfe L 3 0 
»*^tTiS*PLfco 

[0 0 5 1] 3 2 0^OPt^T\ 2 8 8 gCD^jt^^y 
-/l/«r±fB*Offi^ffi*pLISe*BBJ6-rSo 3RS*tt^c 
OMJ«jStt7 6 0 CtC±#L/c 0 ^eO»2gP&**i:±S|5 
T707g^i ~yn;V- ;l/*iS*PLfco ±S5T?9 6 
2 g ©jg&ljtfffl 0 »^tlfco C tllcX DMn 2 9 0 0 T'i 
f*$M 5 . 1 %<7X ^;l/^^^y U—h//*?-/!/;*'* 
^'JU-h/^^^y^S (BMA//MMA/M A A N 

1 0//5/1 0) <OAB7uy**iJV-tfS&nfco 

[0 0 5 2] HSS01J 1 

#y 1 1 9 1 . 9 g ; f w- 1 

(DegussaCorp. , Allendale, NJ) 2 0 0.0 
g ; ^xfU7^j3-;W 3 5 . 0 gfcefctf i 
/ V - ;H 5 0 . 0 g ii^t § c ^ ia ^ IS^ I 
Tco C^0T'fSrM-a^J^:2-D— (Model 

XJF-S2637; Adalet Manufacturing Co. .Cleveland , 0 

h) icmmLA 5»imiiift. -son-^isaii 

CtltCckD, «5 3.1%. *'jV-2 6.5% (P/ 
BJ£=2/1) fcJ;t>Wl/7^;3-;b2 0.4% 

[0 0 5 3] ^ftSJfcUTTkKft^y^A^ffi 

53HM*3 7.66 g^rflJi-Y^^Tk 1 6 0 . 1 g £ 4 5 % 
KOH 4 . 6 2 g i:«u:«ffLTffl*'r*cii:*t«tOBI 

LTjH »J 8 0 .*;l/%3^7kiWt* "J 9 A 
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[0 0 5 4] ^y^d ±M<DW^W^3 5.0g^ 
V?X7-U>^1) 3— ;l/3 . 6 5 g ; Liponics R EG - 1 

(Lipo Chemicals, Inc., Patterson, NJ) 5 . 0 g ; Si 
lwet R L - 7 7 (Union Carbide, Danbury, CT) 1 . 0 

g ; mmmo . 3 0 g&^OTK^-^ks 6 .05 g ^ 

$ntl^ BM A//K4 A A. 1 0//1 Ol'jT- ^f&gij 

[0 0 5 5] StffiBffl 1 10 

^>7j<4 5 7 . 0 1 g fcsRU V- 1 iSffi 1 1 5 . 1 6 g 
h^^^tCKOH 4 5%^<D2 7 .8 3 g#*D*. 

£ ft & S T?«ii 2-3 B^rH^-r £ c £ £ £ D S3 

[0 0 5 6] O^T?M*Wff4^(*«\ **nLfc#y V 
— SSl OOgWt>7j<8 0.0gi:FW- 1 81 
felH»2 o . 0 g fcJBcBd-TSc fcfc* DWHLfco 

COif t ^M^-^;V 1 0 0 (Eiger Machinery Inc. , 
Bensenville. IL) iC^ALTCo ^ U 3 5 0 0 R 20 

PMT? ibSH?tI/\ 7;l/7^-7>Bl-9 0fi-H 

^XftT«£LTl 4 4n ffl 03fi?^X^t§, P/ 
B Jt 2 / 1 T?WB 1 0 %©$MR0*»fco 
[0 0 5 7] «tt3.5%fc^Jv-$MK»]l • 

7 5%t*«*W^tt, C©«S»ff#«f*3 
5 . 0 g ^Liponics R E G - 1 5 . 0 g I Silwet R L - 

77 1 . 0 g ; mMMo . 3 g ; s;x?-i/yyy 3— ;i/ 

5 . 0 g*5^UF^^>7j<5 3 . 7 g 8H$-rSC 

[0 0 5 8] NW3\ 2 30 
«S«JP#ttf**, ^-f*n7;l/>r^>rif— (Microflu 
idics Corp. , Newton , MA) ^9,0 00-1 1,000 ps 

DSL, 7;i/vi"N-/yB 1 -9 ott?*-fXltT?S« 

[0 0 5 9] $tmK3 
IfeSfi^Sftd #'JV-1 1 6 8 . 0 g * F W- 1 

sm&mn 1 1 5 . 0 g ; ^x^-uvyy ;i/ 1 0 0 

gfecfctf i -^p;V-;1/6 0 0 . 0 g ktttc^ffi}?!^ 40 
■TScktticfcOSgSbfco ^fccc[)JB-&*«r3-o— Jl 





ft 


$! 8£ 










%A 




12.0 


12.0 


0% 


straw 1 


12.0 


9.0 


-25% 




12.0 


9.2 


-23% 




10.3 


8.8 





Lfco S l lHl^U(iSn- ;l/ratc0psi<DJE**fflv> 

15 0psiOffi*«rfiEfflLiiiaS«a:fco S^c, ifr&Sa 
t£3lslBO^;l/fc:frW\ ;Ufigtc 1 o Opsi<DJ±£i 

[0 0 6 0] cnic«fct>0»l 8.2%, *'JV-9.| 
% (P/B = 2/l) , ^xfU^ij3-;b9. 1 % 

±8BO«S»»» lOO.Og^ 
BK-T^yykS 5 . 0 g £ 4 5% KOH 4.9gi«tS 
#-TSCi:te,fcDf#&*ifco cnfc:cfc>) l 0 

U 8 0 tjl/fctfTkBML* u £ 

fee 

[0 0 61] ±K«ft«IBtt3 6 . 0 g ; is 

Xfl/y^'J n— ;l/3 . 9 g ; Liponics R EG-1 5. 
7 g ; n-^R°DiJ KV0.9g43cfctfJK^*>7k 
5 3.5g*-&to-ii:T«ff-rsci:t«:<J;0H«*n, SI 
^3. 6 % tvkmtfj V V Lste £ 8 o j e;l/%4»?p$n 

TMBMA//MAA 1 0// 1 0#y V— 1 . 8 

% fcHhttc'fz/i? mff 6 n s • 

[0 0 6 2] 2 

# 'J V — 2 1 7 4 . 5 g ; F VV- 1 8 MfeMS 2 0 0. 
0 g ; i?xfl/yjf>j3-;W 3 5.0 gls&Zf i -7° 
n/V — ;b4 5 0.0 gfre>ft£»&1**2-n — 

[0 0 6 3] KBWffi 

S?xv hOHttffiTtfflKLfco B^V* (robust in 

k) ^^>^^^ur-'^coftift^b^^n^^ 

a. 4 5nlO^>'**ffi«J|g«a)fX*yxy h 

c. 2 0 0 Qmi<o^>ttf&;Xfrfrib9£M't£ftz> 

d . > * i: t *wa»e-r ^> o 
[oo6 4] i tc7^-r 0 ffpssn*^ 

[«i] 



* « s © 


aw 


%A 


80. 0 80. 0 


, W 


75.0 55.0 


-26% 


75. 0 70. 0 


-1% 


63. 0 54. 0 


-14% 
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[0065] mmm3 

^XD-0«fi»»«isl?ij7-3 19 7.2g. 
y^^C h Y — 1 gB3ft (Sun Chemical Corp. , 

Cincinnati, OH) 2 00g s ^Xfl/>^»j3-;b5 
5 . 0 g, *5J:tf i -^pyV-;V 1 3 5 g^*H*T 

ffiffi* 1 2 0tkLIIKfl)o-;H4Sffl 0°Cfg<{£43 
Lfco Cft£cfc?)gg?*6 0%. (P/B 
= 2/1) , fUv>xfl/y^'j3-;H 0%^#A^ 10 

3.36g^tV* 1 6 2.4 2 gi:45% KOH 
4 . 2 2 glcrg-&-r&c i:^«j;t)S8SSi-rSo ctucj:') 
7;l/7*^-7VB I -9 0ttWXtt7ll(oT 1 5 

[0 0 6 6] WFMU4 
# U V- 3 118. 8 1 g , 45% KOH 25.84 20 

g*>J:tffltt-r*V7K4 5 5.3 5 g*^fcH2\ £3— 

A B?ny^#'J v-^Ktt 1 0%«tt*MB!Lfc o 3fc 
tcK»«ff»«»*i, c 0 c^ft L ft # 'J ^-}SJS 1 0 
O.Og tVl/??* Y Y- 1 7MI42 0 . 0 gteAtJFJW 
-T^->7j<:8 0. 0 glCiOWBLfto CC0S-&t&*9 . 0 
0 0—1 1 , 0 0 OpsiO^tJEETtC 5HlvY^n^;l/-Y^ 
-Y if — (Microfluidics Corp., Newton, MA) tC)I8}©£ 
-g\ ^W^-y^B I -9 OS^if-TXItTifJoT 
3 9 5 na©tt?*>TX**"r £«B 1 0 %<E>iiW^# 30 

fco 

[0 0 6 7] KUttrffi 

■MiWP»*K-f *>7kTH<*»5 %teWRL 1 0 0ml 
[12] 







it 


m « 


32 






mm 


ii 


ITS 




157na 






tab 


ftfHM4 


395nn 




++ 


+ + 



[0 0 6 8] §?S&#J4 

m&vmHftWtmz. #u^-4 3 1 s.og^Fw- 

2 0 0lfeiH (Degussa Corp., Allendale, NJ) 1 5 so 
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O.Og, yxfi/yyjn- ;i/7 5 . o gfecfctf i 
□^V-;l/7 5.0g hi^t^c^ia SHHLfco 
ov>T* c (Dm&Vn* 2-n— ;l/5 ;Wc^« 130 flfjjffi 
SLfco — #©n— /WSfili l 4 8°C(cffi>?OP-;l/(i 
(Stfl 0°C{g<S£fL/c o cniC<tO«B4 9%, #«J 
4 9% (P/B = 1 / 1) „ fecfetfv^X^L/Vyy 

8M<t2 0.0g, 4 5% KOH 4.0gfc<tt>W 

^->*6 6 . o g*-&*>-&TaB¥ , rsc:4:jcj:oin8!L 

/Co Ctilc<J:D7;l/7^-7>B I-9 0iWX 
ft^iffloT 1 0 OnmOa^iMXfc^-rSES 10.9 
% ?m ft* U A <fc D 4»fP S nte # U T-R 
S9 0^;i/%**-r*7kttWR»JW**»te. 
[00 6 9] JtJHfl&J 5 

K OHtd i D 9 0^/V%<Db^;Mc^ft£nfcA B7p 
*y U — <D l 0 %7j<tt?gffit;J\ # U 4 13 3. 
Og, 45% KOH 2 5 . 8 5 g & £ /IJH' * V7j< 4 
4 1.1 5g**t)^ *}SiKi:S:SS"e*ii2 — 
3 «pHiB-&-r & c £ lc * D MS L £• *«c«#*iW»« 

mz, c^aL^fjT-Mi oo.og, fw- 

2 0 01S2 0. 0 gio<fet;iK-f*V*8 0 . 0 glC&V 
mWlLTco C£7)jI^ft^t^x^;H 0 0 (Eiger 
Machinery Inc., Bensenville, IL) (^^iHL/c 0 ^ V 
^3 5 00 RPMTMP^HHfrl.-\ ^Jlv?^—? 
>B 1- 9 OS^+^XffTifJoT 1 3 OnmtDa^if^ 

x**-r«p/BJt2 / 1 twr i o 

[0 0 7 0] H*Wffi 

46. %fc-r*ft*«3«cjKLfc# 

[0 0 7 1 ] 
[S3] 



(10) 



<&ffl¥ 6- 1 5 7 9 5 4 



Or Ail 
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DEG 






7k/TBH 






3K/BCB 






7KXBCS 




slant 



7K/TBH = 8 0/2 0 TR/hU 

*/BCB=80/2 0 TkX^^ 
tK/BCS = 8 0/2 0 

[0 0 7 2] a^flB«B«etcBlWLfe*\ *«W 

£ £> lc&©||iSfl8«K: £ o T c n«rB*^j L TTjrf c £ 

#T*So 20 

l . ( a ) * "J v-»«9J t * 2 - ^ V 

( b ) jgt£ L TM« k # U £ 
f* ; fit 

2. ffi*t$V^-tott»ltifiJO& (a) \c9Z*L'dT%> 
BfrUfcfi^Stl*, MS 1 lcfB«©#&, 30 

3. »»J$ftttTOBW3VX8 (a) "Pfrttrs. fitHBl 

5 . fgMtf ass*© o~io flso»«T*#fe-r s . 
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[0 0 7 3] 6. «»J$fcfiRlSRWl 5 0°CJ;DiS^ 

-r&. HtjS6t«:iHKo^rj*o 

8. Ii (b) ff2 5tfr6fi2 SOtiTOBlrtO 
fiftTfrtens, Mm l JcEKO^ffio 

9. 2-u— ;i/ = ;i/©MP— ;i/**i§ii;i&srefe3* buS 

8 tcSSic^Ti ffio 

10. 2-n-;R;bO2O0p- ;WaaSiSLROfe 
[0 0 7 4] 1 1. II (b) #2-1 2 0#HT*fT*> 

mm i {cte^coTiffio 

1 2 . fflfttf 0.00 5-l^D ^ofi^f-fr-r X^W 
■TS, mSS l Sfcfi 2 teSE«M)#tt<» 
i 3. ^'Jv-MW^'jT-, y 

14. 7P7^^^'Jv-^AB, BABfeW 
l 5. 7Ktt^-v , JT-j®i*#7j<^L<ti7j<i:^< kfe 

[0 0 7 5] 16. Tktt^r-fr 'JZ-lWVy^^ii 
M^S^6 5 — 9 9. 5%^fiT#ft-f I 5 

l 7. KHAW*<D±fi*«:ajip»*:3 0%Sr*OBT 

1 8. #y?-»i(»i^»otii*iiwco . i 

— 3 0%OiT*ffSt5, mm 1 tcfEicO^rio 
19. «ffllO*ffi«c±Dff6nft*ttO»BAt>^> 

2 0. BulHl 4<DJimc&K>ttZftrc7k&<D^>?i/jL 
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;l/^>h>\ tT^^n^^ Fv-< 74604 



